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; , STUDIES ON ATROPINE 

■ "■■■ •. • * • /• .. . 

Decisive progress has been made during the past few weeks in Btandardiz- 

, ing a technique to measure salivation in mice. To possess such a technique 
is most important because the use of small animals more readily permits 
statistical evaluation of the data in a more practical manner th a n conven¬ 
tional methods using larger animals. Moreover, as pointed out in our 
/ earlier report, the approach taken here will allow the monitoring of saliva¬ 
tion under conditions approaching the physiological state. 

• . ’ . <■ *r -- ’■ • ' 

The measurements of salivation included in this report were performed with 
a different cotton strip namely, a 100% cotton superfine Twill tape. Talon®, 

T 25 white 020, distributed by the Donahue Sales Corporation, and phenol- 
; phfhalein was replaced by cresol red as the indicator for clear boundary 
Visibility. r 

• ' ■ v. • ‘ " ■ ■’ ‘ •' *'■ . 1 ■ ’ " , 

■ *■ ■ * SK • ’ . . {• • ■ 1 ’V: ft . , . 

' Experiment 1 compares the salivation of mice under basal conditions, in¬ 
dividually housed and with cork collars left permanently in place, versus 

the salivation of mice housed in groups and without collars. 

f '. .. 1. - r ^ .. ' ’ ' 
v y •' ’ | ■ ;V t ■ s " * . 

Two groups of randomly selected male Ha /ICR Millerton SwisB mice, eight 
.to ten weeks old and ten to each group, were used. In Group 1, cork collars 
were placed around the necks of the mice prior to the experiment, and the 
animals were housed individually, separated by metal partitions. At sali¬ 
vation time, these mice were immobilized by fixing their collars to the 
btancions. Mice of Group 2 were housed in groups of ten, and they were 
Immobilized at salivation time with a guillotine-type collar. 

The amount of salivation produced during a ten-minute period was measured 
by placing the cotton strip into the mouth of the mouse and determining the 
•length of the purple indicator stain on the strip (in mm). 

Table 1 represents the salivation data and the analysis of variance pertain¬ 
ing thereto. Salivation under basal conditions of individually housed mice 
with collars is significantly increased as compared to that of mice housed 
in groups without collars. In addition, salivation under basal conditions 
significantly increases with time which indicates that conditioned mice will 
salivate more. The significant interaction shows that individual bousing 
with collars reduces the variability of salivation. Therefore, mice housed 
individually with collars are mere suitable for the reproducible measure¬ 
ment of salivation under our basal conditions. 
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Subsequently, caging conditions of the individually housed mice were im¬ 
proved by replacement of metal partitions with metal screens of 1/4" 
mesh.’ The transparent screens improved the general health of the mice. 

Experiment 2l compares the effect on salivation of a bit inserted into the 
mouth of the mouse. This experiment was planned further to increase 
; and Stabilise the amounts of saliva excreted from day to day. For this 
purpose, the strip-holder, which is placed into the mouth of the mouse. 
Was modified to resemble the bit used for horses. Salivation under basal 
conditions was determined on two groups of ten mice each. Group 1 sali- 
vated into a mouth, piece with bit} Group 2 salivated into a mouth piece 
Without bit. This experiment was conducted over a period of two weeks, 
three consecutive days within each week. Salivation was monitored as 
described earlier. 




r . . • 


Table H represents the salivation data and analysis of their variance. A 
bit increases salivation significantly from week to week, and from day to 
' day within each week. Statistical analysis indicates that salivation under 
basal conditions is significantly more reproducible with bit than without 
bit. 

,;.. . • « ' t- ■’ ' 

la summary: 


‘ 1) Our salivation apparatus and procedures have developed to a stage where 
v measured salivation differences are indicative for salivation in mice and 
not due to extraneous variables) 

Z) The strip method allows to obtain quantitative salivation data on mice 
; > V which can be treated statistically: 




3) Salivation under basal conditions is more abundant and more reproduci* 
- ble when individually housed mice with collars are studied every day 
with the use of a bit. 

It is planned to spend the next few weeks in standardizing the method with 
mice in the resting state and to test physiological means (such as cheese 
flavors) to stimulate salivation. This will be in addition to using choline 
derivatives. Only when salivation in the resting state under physiological 
and pharmacological stimuli has been measured with consistently repro¬ 
ducible results will the effect of atropine injections, smoke exposure and 
exposure to smoke of atropinized cigarettes be studied. 
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We are currently developing an adaptor to fit on the stancion, which will 
permit the exposure of the animals to smoke while simultaneously measur- 
ing salivation. •> / . •• 

) ' ’ . ; • ■ v ... : . 

STUDIES ON NITRITES 

Dr. John T. Crissey of the University of Southern California recently de¬ 
scribed new methods of dermal thermography, based on the use of micro¬ 
encapsulated thermo sensitive substances. Since this appears to be a far 
simpler and more accurate method than direct thermometry by thermo¬ 
couples, we have requested reprints and technical information from 
pr. Crissey and plan to apply dermal thermography to rabbit ears before, 
during and after exposure of rabbits to smoke from nitrited cigarettes. 

(A dramatic illustration of Crissey 1 * method can be found in the January 
12th issue of JUfe magasine.) 
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Table ! ; 



Effect of Housing, With and Without Collar, on Salivation under Basal 
Conditions of Male Ha/ICR Millerton Swiss Mice, 8-10 Weeks Old 


1; Lf ... ' _ I. 7; ' V 

'■ • ‘ V’ ■ • "\y 



v:-:; D A T E . .'v, 

1/22 1>S3 1/24 1/25 1/26 2/5 2/6 2/7 

Mean 

Individually house d 

; *t :« *■- V -• *' V" : \ ■ 

. flL . j.- ' ' 1 ' • • . 

with collar 

4.1 9.5 7.5 7.4 13.0 11.1 25.2 50.8 

’ ■ ; • . . 4y ■ \ . * . .... 

16.00 

Group housed with¬ 

* - r ‘ y.-‘ • " ■ . c *••'. - . ■ * , 

' -V ■ ri- 

out collar /i'? 

5.4 6.9 4.6 9.4 4.0 9.9 11.3 4.9 

7.05 

Mean 5E • - - 

4.7 8.2 6.0 8.4 8.5 10.5 18,2 27.8 

11.56 


£ 11 u *YVv -• . ‘ ^ ,■ *. y ■ 

Figure represents the mean of base salivations on ten mice. 


Analysis of Variance Table 


Source 

DF 

• SS 

MS 

F Cal 

F 95% " 

F 1% 

Total 

159 

44,470 

’ 

.'•0* v 

. 1 • •• •. •.:•.* : • 
i • • ; - , ■ . 

V 1 .". ' '■ 

Collar'. 

1 

3,258 

3,258 

i9# 5 ++ 

3.92 

6.85 

Bays v- V : 

T 

8,373 

1,196 

■■ 

;/:2.17 

2; 96 

Collar x Days 

7 

8,759 

1,251 

. 15 

‘ - 2.17 % 

.2.96 

Error 

144 

24,080 

167 

_ .. .. r . ... 

.. \ n 



■.* % j- ■ * ** * ' "• ■ *' •: •*'7 '• "V 1 . J‘ 

, r Significant at the 1% level of probability. 
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Table n 


M*A" AM-- 5 -'' ’ .v i ■■ * A V- ,; MM'v * i 

; Individually 

; Ha/ICR Millerton Swiss Mice (Males - da g Weeks Old)' 


• ■ *■ v ' ,! . J ' • 

FIRST WEEK 

SECOND WEEK > 

TOTAL 

‘ ‘ •«.. ■ ■ ; ‘ V 

1/31 2/1 IfL Total 

2/§ Zjb 2/7 Total" 


Without bit 

-• *v l v A '-’ -’A' ■ 

4.3* 4.3 6.9 5.17 

vj; V : . - ’ «. ... r, .. -■ 

11.9 24.5 50.8 29.7 

17.12 

With bit 

26.2 38.6 59.1 41.3 

45.7 50.2 59.8 51.9 

46.60 


This figure represents the mean base salivation of ten mice over a 
period of ten minutes, expressed in mm of boundary displacement on 
^standard strip. ‘ * •*: ’ 


* .V " T\ 

■« 

V /J’i v 

' . I. 


/ “ • 

* 1 i 


U 


L 


Analysis of Variance Table 


Source 

DF 

ss 

MS 

F Cal 

F 95% 

F 1% 

Total 

119 

97,257 

. - ■. -X ’ 

Jink 

i ■ ■ ■ 


Bit u}l^ : ; 

1 

26,078 

26,078 

6,065.0 

3.9 

6.8 

Bays V.-j. 

5 

49,490 

4 3*898 

9-C 

2.3 

5.2 

'Weeks 

1 

8,927 

8,927 

20.8** 

' 3.9 

. 6.8 

Bays In Week 

4 

10,563 

2,641 

6.1** 

2.5 

••••.3.5 

Bit a Days 

5 

5,247 

1,049 

2.4 

2.3 

3.2 

Error 

108 

46,442 

430 


. i*. 



Significant at the 5% level of probability. 
** Significant at the 1% level of probability^ 
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